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Two type of coherent magnetic fluctuations 
driven by energetic ions are obseved in neutral 
beam heated plasma at low toroidal magnetic field 
(Bt ::: 1.5 T) in LHD. One is the toroidicity induced 
Alfven eigenmode(TAE) with low toroidal mode 
number, n = 1 and 2, and the other a fishbone-
like burst mode with m = 2/71 = 1 (m : poloidal 
mode number)[I]. 
In NBI heated plasma at the magnetic axis posi-
tion R o .l · = 3.75 m, the coherent magnetic fluctua-
tions are observed as shown in Fig. 1. The hydro-
gen plasma was heated by balanced NBI with to-
tal beam power 3.4l\1\V and beam energy 130 ke V. 
The coherent magnetic fluctuations are suddenly 
excited in very low density phase just after NBI 
is switched on(t ::: 0.35s). After t ::: 0.45s, 
the frequency of the fluctuations is monotonically 
decreased with the dependence of 1/ yfn;. The 
toroidal mode numbers of magnetic flucuations are 
identified to be n = 1 and n = 2, as 5hO\vn in Fig 1. 
\Ve compared the observed frequencies with shear 
Alfyen gap structure which is calculated using sim-
plified shear Alfven dispersion on the assumption of 
a tokamak configration. As a result , the obseryed 
frequencies lie in respective spectrum gaps which 
are generated by toroidicity, and agree well with the 
TAE frequencies fTAE. Furthermore, the modes 
\vould not suffer from strong continum damping 
because well-aligning TAE gaps toward the plasma 
edge is realized in this configration (Ro.r = 3.75 Ill). 
\Ve carry out more detailed studies of TABs ill 
LHD, comparing shear Alfven spectra in three di-
mentional magnetic configration. 
A lle\V type of n = 1 TAE of which frequency 
is rapidly chirped upward and dowmvard was ob-
served in so-called inward shifted NBI heated 
plasma(Rax = 3.6m) , as shO\vn in Fig. 2. The 
cause of the frequency chirping is not d ear and 
under investigating. The frequency of the TABs 
lies inside t he gap formed by 111 = 2 and 3 mode 
coupling, and intersects the Alfvcn continua in the 
plasma edge. The chirping TAE may have a char-
actor of core-localized mode , as observed in CHS 
[2]. 
The other T'vIHD instabilities other than TAEs 
are observed in NBI heated plasma. The mode am-
plitude is modulated , similar to the fishbone insta-
bilities in a tokamak (Fig. 3). The frequency of the 
fishbone-like burst mode(FB) with m = 2/n = 1 
is in the range of 20 "" 60 kHz. and is well below 
fTAE . Tl~e amplitude of the bllrst modes is in the 
range of B / B t "" 10-;:) near the last. closed flux sur-
24 
face, which is similar to the FB in CHS [3]. 
These observed instabilities seem to have no ob-
vious effects on plasma performance, but detailed 
study of te effects is necessary in the next campaign 
experiments. 
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Figure 1: Contour plot of magnetic fluctuation inten-
sity \'s frequency and time in the NBI heated plasma at 
Ra:r = 3.75 m and Ht = 1.5 T . The evolution of line aver-
aged elect ron density i/' ~ and sto red plasma energy is a lso 
shown . 
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Figure 2: Contour plot of magnetic fl uctuat ion vs fre-
quency and t.ime in t.he NBI heated plasma with the fre-
quency chirping TAE, where RaJ' = 3.6 m and Ht = LS T. 
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Figure 3: Time evo illtion of magnetic fluctuation of rBs . 
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